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(57)Abstract: 

PROBLEM TO BE SOLVED: To vary a retardation quantity 
according to places of a film by selectively forming regions where 
the tilt angles of liquid crystal molecules vary in arbitrary positions. 
SOLUTION: The phase difference film 100 has first regions 
(recessed parts) 101 having first plane patterns and second regions 
(projecting parts) 102 having second plane patterns and having the 
thickness larger than thickness of the first regions 101. The process 
for producing the phase difference film 100 having such constitution 
is executed by applying, for example, a liquid resist on a pair of 
substrates 11a, lib and exposing the resist by selective irradiation 
with light via a mask, etc., then subjecting the resist to development 
processing, thereby forming resist films 12a. 12b having required 
patterns. Next, oriented films 13a, 13b are formed on these resist 
films 12a, 12b and are subjected to rubbing treatment by rubbing 
cloth. At this time, a difference in level is generated between the 
regions where the resist films 12a, 12b remain and the regions 
where the films are removed. The surfaces of the oriented films 1 3a, 
13b are thus rugged. 
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[0090] i<^«lc LT^^^ L/iMS^te 11a. 11 

b^, ■^<r>wamm(7mmti^MjiiL. mmL<r>=y\fyy 

[0091] J: 3 LT J^«;L7tf^iW-t/P 110 

co^sraisitc, ±iE < 1 ) 5^;tc:T^^a^i4teta«^Eft, 

M^^S&SIJ (Irugacure651 : f->'N*;«f-f 
[0 0 92] C:<?3J:o(:LT, L7tSfflll7 -< /PA 

1 oo<^mkz\t^ i^'jxvmzx *)/^^—-y-/^ix 

[0093] ^/i. ffifflll7^;PAi^fflft«O«®tf0 

iOj IK-^ITOM^:i:«0il«M. Au, A K Mo, 
As, Cu^fc-cD^OM^rfflV^JtO, ;i5f7XaiK«0^ffi 

^y^mjiift.zk-ixmmsiizm'k^'^tz*). $^>(c 
hti y)\^xh. hmmmi 1 1 nm<^m{hmmmm^ 

y ^ )\^Mzmm^titz. =3ri3, ^^'l'^iS3ti;^^iJ'->$ 
■^5 J: d ^rifeMIStca: , tQfldlflUt 

i:mwi-thm<>z. m^m^t^m<Dm^Kmi.z-[-^^£m 

[0094] c:co&ffill7 /UA^BSrM^S:ti^ia:ll 

(SFA3 00 : -fe^^-^^X^S) tCiOIS^U^.: 
fcC;^, [H]gi5i:inigP^7)SII**lAimT'S,t3. Uv'^Ml 

^zi.h^i)mi^m:y ^ )V^iLXM^^ixx\^h^ t** 

[0095] (ii)Sfioje)S2 ) mz^%m<7)mi&(7)mm 
-r-i.. ^'0iiM^7)m52{i*gioi»*3a5, Ttcf^sn 



[ 0 0 9 6 ] 0 3 {4*ltlfi<7)Jg® 2 -f /PAcO 

^^^Wlc^U, aictsv^T, 2 0 0{i, icoHtfi 
<mm2<r>mm.y ^ /ua-c, ::tts-«Bfe-f ss^sk 

b^bW^c^JSh^b^ 2 8 <7)7^ ^ /P b V ^fg^ 2 0 1 

i: , Wm^^ 2Q<r)^^)V V 2 0 2 i: 
S:*LTt>0. =&«^2 0 lJlt/^2 0 2-C«is ffifflU^ 

[ 0 0 9 7 ] <^:tc, ; (T^m^^y ^ )vj^cr>mmmi^zr> 

\,^XmA ( a) at>'ia4 (b ) SrfflV^TUiB^-r-l., 
[0098] ^ -r. &fflll7>f ;UA<OfWS!ffl-fe/P*m 

-ri./iftcO, *'^X«:S:i^:()-^>^S^2 la, 2 1b 
±iC, EI6IM2 2a, 22b ^J&mth . •?-0±K, X 

>>--/i^a^riftcj; I? s i Ozffli^ I Tomcr>mm. h 

h^^\±A\x. Al, Ag, Cxx-^j:if<r>^mm^. 
-l.^ll5i-^^?IIS24a, 24b<0T«!ll23a, 23b 

tLxmm-i>. 

-f/PA^:i:'^N-^--y^^«g^r«f4?Jr^, $>^v^<iM 

mv. m^. mmm\,zx^x. m^^'^^~y<r>ui^x 

MK2 5a, 2 5b$-m-r-5. Z<r>J:oiz>^mVtim 
mi. ^lzm^LiZTtm23a. 2 3b*>'S i02 M 
^t'com-tmX'Sih^^ii. S'y-'i^Jl'h U ^'ooi^ 

y , t fzJjdrmmt^A u i: ^kiw 

{SH^i>X)Vy ^ H^-^) 2:*-r'l.*'SI^^^Sr5w 
t Sxi' y-/P^4't3?I«LT*a4H^!S2 

4 a, 24 bJrJ^^-rS. Cc^tS, ^v-'^M^cO^D 
gPCHaif fc&tM4A«lK#«0T*ilK2 3 

a. 2 3b±(C<o;^k*mJH^]K2 4a, 2 4b**JBBg$ 
ni. (04 (a) ) , 

[0 100]iJ:iC, Ui^'XhJl2 5a. 25bS:ilJBtt 
, -^-Y D yqfp^Sr ifTMgcD^til^Bg 2 4 a , 2 

4 b*<ffM$<xT»<^§ffl!i<7)ffiS'7 tryiT-rs . 

[0101] ^««tCtT#MLA,:a«2 1 a. 2 1 b 

&±ieiiS6co?^«i hwm^z. iumx'hfi^i. x^— 9- 

cfc 0 . ^^SPSr 2 7 J: 0 M O^i^-i^ 

5. cmciOfitffiH^'f/WAfmffl-fe/H 2 0 5:}^fi£ 

[0102] m.\^x , mm<nwm 1 t^lj^ t^o t iii;^ 

^«^14?ffi^Wi^2 8 &MW^2 1 a . 2 1 bPe^tii 

A2 0 0Srf^S-r* (EI4 (b) ) . 
[0 103] ^2 1 a, 2 1 b^*lft»-^(« 

2 4a. 24 bj&iJgJtSixT , tSWlS^^-ll 

WL^«9f=i-comnzm-h7- ^ )\'vnt:m^j:^-^h it** 
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[0104] mmm2 > mr. :^mm<mm2<^ms 

[01051 ^mm2-ci±. iM^^'f'm:^^'^ 
4(a). (b) ?:m\>^xm.mi-h. 

[01 0€] ~1ci<Dim^^^xmi2 la, 2 1b 
(7059: 3-:^V;/ttM) ±t=ffi[a]ll2 2 a, 2 2 
b (s-1 50 : am^t^^m) t:500^y^x\-a 

rJ'jfefcJ: 011$ 2 0 0;i-y:/x Va-^fc^rS J: 3 

[0107] <j:(c, z<7)mmm2 3 a. 2 3 b±ic. *r 

j/MPs^J^h (OFPR-8 0 0 : m^JJHEttS) $^1 
M2 5a. 2 5b*<±#«tcS2.J;p^N-:J'-Wl:^ff-^ 

[0l0 8]^v^T, c:<7)J:dt;^®*JaXL/i»^2 
1 a , 2 1 b±t, V;Jr vTO y^^^MiZi *}^mii- 
^1^24 a. 24h^m^-ri>. 

[0 109] tT. 3vft%:^'7^^i^}VY^)-?ViUi^ 
yy {1^.mmM) ^^ts:si9J-fV (^P3maitt 

&«a-r-5, ?*ai^^sii*s-e. cico^. ;ajK$- 1 o 

^i^'Xhja2 5a, 2 5bS-|iMLfcf^, uy:(^f,Z 
X *)-mjmzy\iyif^^',i:i, 
[0110] icO«{c tTftMLj^c««2 1 a , 2 1 

b^, ■^m-^H-mmm.^ixz^^^mifiMnv. y\cy 

^>(z. te^S•C^>i^{f. ;:^'^-1?--2 6e0SifmS:ffVV 
-/W2 7lciOIiS'9-^*)H±. ^liiteJ: OffifflH^-fyu 
Af^lgffl-ir/H 2 OSrJgj^ctfv:. 
[0111] .ic^J: dtcLTmL^««iai5tfc, ±15 

( 1 ) ^t5rrfi^ttMSW42 8 hn^wmi ( I r 

ugacure651 : ^f<yii^^—%.m) ?:^Ls 

[0112] itfOJ:3(: tTf^L7tffifflll7 71-^ 2 

0 0 <7)M^ttJffi^<7)T- ^JUhfki:'r^fl' hftiJ^^S 
(NSMAP. 3 00 0LCD : v^V^tSI) 

mnx-iir- -f ;P h :ft«± 6 0 ° 0 , 

[0113] (mmms > d:iz. :m^<omm^2co{m 

[0114] *||M^J3T'{i, iieWi^^llSr^ri?:? 



(a) , (b) ^fflV^TUiBB-rS, 
[0115] -'Mcomm^y(fyXmWL 2 la. 21b 
(7059: a--yy^) ±lzMifiim2 2 a . 2 2 
b (S-1 50 : B^-fb^S) ?:5 00^yyxha 

^mizA 0 2 0 o^ry^x ^o-i^<ol|[s^^^«t;t. 

mz. Z<r>mmm23a. 2 3b±(:, rn^JmUi^Xh 

(OFPR-8 0 0 ■.M^.mim.m) i:iMmcr)mm^z 
mnt. y^huvjLmzi*). u-jxvm25a., 2 

5 b ifi±^mzmh i 0 J^^- y^^^'>i::. . 

[0 1 1 6] ^v->T, z<r)Xo^j:^^mLtzwm\,z. 

-b/U^T-feyrtlCJ;'?. *«l*^J^24a, 24b5r 
[0117] t-r, 5 w t%:ti? ^T-'x/W-J-^r-ZW (m 

t , ±iimm\,zamm^ifim^^ tvrzw^^imm-^ . 
sa^iatii^-c, zffM. MsjiaK^ 1 ortcfiso 

ggV^T, 2%NaOH;4<?gMTUi''XbMi&i<JStU 

i:-Sc-f-&J:aiBatT. ^i>{z. 'J^X'hixM. x^ 
■tti^c. ^ntJ: OfilBII^'f ;PAf^?ffl-fe;P 12 0^?^ 
[0 118] Z<^X^I,zLXm^Lt:-kJV-l 20c^mS. 

mmz±^ ( 1 ) ^^•rm^imMMm2 8tm.^m 

«t&SiJ(Irugacure651 : ^^-^ytf^ ^-ttlS) 
[0 119] Z<DidlzLXfmLt:ms^y ^)l'A2 
(NSMAP. 30 0 0 LCD : ^-^J^Vj^^ttM) tcj: 

$^tTV^^«^T'«-r-f;l'h^fi6 3° X-fcO. -e-OW 

° X'h-yfz, 

[01201 z<^x o tc. ^wm^m:mL±.t.zmmfi 

h^^zbt/iX'^fz, 

[01211 (nsftcoj^® 3 ) mz^w^(r)mmcmm 
[0 122] z(r)mm(r>mm3<nmm.y^ >vj:.h. m 

3 tz^-r^SfeOJF^^ 2 <7)(affill7 2 0 0 i: |B)«|, 

[0123] JilT, c:<o|IS6coB®3i7){4ffl^:7 
«OS!jS:^lr, 05 (a) . 05 (b) ^fflv^T^BH-T 
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[01 24] t-f, ^^Ximi:ti^t>^j:hWSL3 1 a, 
3 lb±t. El6jM3 2a. 3 2 b Sr^lKfl.. 

X'oXm^(^^'<-^~y<^V-JXVm3 3a.^ 3 3b$-J^ 
filths. m^X. Tf\f^J^^-><r>V-J:KVWk3 3a.. 3 
3 b±(c, xyN' /rJ-a^fc-tc: J: 0 S i Oj^I TO^if 
cOK^tMSbStiAu. Ag. Al. Cu^t'iO^SIK 
t:.mm-^^'rt'm'm<7)Tm^3Aa.. 34b tL 
T«l«-ri> (05 (a) ) . >I^T\ AuKSrfflV^^J© 

[0 1 2 53 <J:fc:. ^««[3 la, 3 1b&, r-fehi^ 

U7h:t7&fca:0. Si02m■l.^'>^±AuJl$•^^•^' 
^LT. K*«3 1 a, 3 1b$-. 3fe(c 
^^iSL/tTtl!ll^34a, 3 4b^S iOallt-S)^^-^ 

M3 5a. 3 5bS-Jg«t-|.. ^<0i; # , 

s i 02]PS)^v^{iAuiKj!p-jgfi)c$ixTv^i,|S4i"fc:fio;?i^ 

W«3J'^^ll3 5a, 3 5b*5jg^$#i,4. 
[01 263 JXtc. t-i^'x MilS:|gBiL:t<^-fe. -^>f n 
V^tcKXW^S 1 a, 3 1 btfO*«t^^M3&>'?Bjjg$*T, 

[0 1 273 C:co«t;LTfPMt;t*K&. SKifecojgffi 
IklBl^l;. 'i^S-efciltf. X'*.-- 9--3 62:IJfffiL 

X. -^W7t=f-Wfm^^fa:\^hm^nn^^x . 

;PA^mffl-b/l^ 13 0 SrJ^^I"^ . 

[0 1 283 i^v^T. ^mm\x^^i.f^%,<r)hnm. 
<nm.-^>mimm 3 8^. K-t^i- 1 3 0 s:«B?;-r -*f 

[01 293 i^T, wmm<r>. ^%=Fmmm^ 

^T-TV^&ffl^i:. ^<Ty^^^^mm'^t^ti.X\^ts:^^^ 

[01 303 z<r>i a iz. -n<7)m^(7)ift\^m±izmL 

[ 0 1 3 1 3 ^ClT. iJEfi[fflil7 >f ;PA{±±f^]Sfi<0 

mmi tmm. ^coimm-k/ui 3 o*-^ixo!t'LJt« 



A^*cOJl$tcJt'<T 1 OO^CDimSfc^^'^Jty). 

[0132] {mmm4 > <j:i:. 3|s^ig«o?^.«3c7)affl 

[0 1 33 3 ±fa^SfiiO»ffi3l;j3V^-C. ^-ISr^J-^M^ 
Jl- ^ ^ X hi; D D v- 5 J; 0 t Jt^lco 

[0 1 343 -*tc7)SBB^7y9;^*K3 la. 31b 
(7 0 59 : 3--y^^itS) ±i:iiI(6lJS3 2a. 3 2 
b (S-1 50 : BMI-fk^ttil) ^ 5 0 0 ho 

U'JXh (OFPR-800 rmSCJEE^tttM) ?rl//m 
fOKJPTMffit. yithV vxmzj: 0 > U'i^'x hJK3 
3 a , 3 3 b*<±#^^{cB5 J: 0 ^N-^-y-fb^ffo/S. 
[0 1 3 5 3 ^tX. Zcr)V'=JXhm3 3a.^ 3 3b± 
{C, S iO^SrX>'^°■y^'^fe{cil5 2 0 0:+y^X^Q- 
AtfOJf §tc||«L;t. ^V^T. ±K»flR3 la, 3 1b 
irT-khy m^m^) ^izmmL, >Jyh^ym 

i,zx*)ui^xhmtmmiziyi;x hm±izm.mLx\^i> 

S iO2lS$-]R0*0. S i O2M^0^N'^'~-V^*tf o 
[0 1 36 3 ^c^m. mmi.3 1 a, 3 1blC, 1^5:^ 

:^-/-roy^mim\'^x. ^m^^!m3 5ai^ ssbS: 

[0 1 37 3 ^-r. 5wt%:t:?^7-'>';PM;^on>' 

18) mmtz. mmtzmmnzs i OsM^rmtfcfflsc 

io-ac»o/i, -euT. mmimsizfeiLx. i-^u 

ymz^ 0-llli:^i6ifc?b>ir$-=fT-o^. 

[0 1 383 zcr,miztximuzmmmi . ^m^^^ 

X'htai. 9--3 6<otJpm?rfi=v\ s^wi'Ws? 

[0 1 393 Z<7)Xd\,zl,xm^Lti-^JV13 0(r>m8. 
^mz±M ( 1 ) ^tc5^t«-^tt?gBW43 Shfi-^gB 
§^J(Irugacure651: -i-^W-i ^-aH) 

[0 140 3 z<r>Xo\,zLX^Lfzimmy ■< ii'A<r> 
m^ms-^cT)^ ^ -i )v vnm^m.m. ( n s m 

AP. 30 0 0LCD : i^^V^^mM) tCj:0«IJ^L 

tz. i<^m^. msL<r>^msfit=fmim^^fix\^tmi 

X'M, X ^ ;W 5 9 ♦ T'$> "5 , KfflgiOfl^^^^ 
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[0141] ic73j;3i:, &^^y-i}vi.^mmmm<^ 

[0143] -**<7)SHH^;{f'7X«^3 la, 31b 
(70 59: a~-yi^Wm) ±^zmmm3 2 a, 3 2 
b (S-1 50 : a*-fb^^) ^5 0 0jj-y^Xhn 
-A«Off$tJ»«t- Z(r>^fPim±.iZ^ 
U-J:^}^ (OFPR-8 0 0 :^.m{m.m ^lum 

cr>mmX'm^L. yyfhVVJMl>zX*). u-v^bKS 
3a, 3 3bi}t±^izmtJ:o/-<^~ylt^^-otz, 

[0 144] -ttt, C:«0^i^'xMK3 3a, 3 3 b± 

Au^20 0:^>^Xht3-J^<r)m$l,zmmLX. 
AuK34a. 34himf&Lfz. 

[0145] m^X. Z<nmm.3 1 a, 3 1 b^T-tb 

y mmmm) <pi,zimL, oyh:tymi,zj:'oi^ 

i^'X Ml t mmz \y h^±lCJt« LT \.^hAxx^^ 

[0146] ^(r>tk. ±Sd.mm±iz, -fe/i^yr-b vyi; 

t=J:0, *ai^ll3 5a. 35b^?^^-r«.. 
[0 1 47] -f-^:^3*>, i-r. 5wt%^^':J'Ti^;l'^ 

[0148] icOff«^iOa«*±iaXi? J; 19 

[0 149] ^(^xoizLximLtzmmm:. ^mt 

htHf. X^— tf-3 6(50Bi^iiS:m\ =y~)Vn31l,Z 

x'o^^^h^z. z.mzii^mim7^)vj^mm^ 

[0 150] :L<r>xof,zLxmm^tz'^)v\ 3 0<7>mi 
rmmziM ( 1 > ^\>zi^-m-^m.^Bm^3stm^m 

i&S'J(Irugacure651: ^-ttS) 

[0151] z<r>Xo\,zLximLfz{im^y ^ )VJ>,<r) 
m^'&:i^^(r>'f ^ )Vh'^^'f ownm^mm. (NSM 
AP. 3 0 00LCD : ^-^'v^feSlttiS) tCiOiOSL 



[ 0 1 5 2 ] ^£7)j: 3 imm:y^)i'^v^mmmL<r> 
^m\.z^-^=?-Wk^mimnzwM.'tt:Lbx\ m^my 

[01531 (si]iiojg®4 ) <x\<z:^^m<7)^cmm. 

AizX i>m^WrmT\,z-:>\ \XW%ti> . ^ O^^OJg 

[0 154] me\,iz.<r>mik^m=f-<^mm^n^^wm 
WfcJg*L3tficfflll7 >f /UA 4 a jlffl tJt t <nxh 

[0 1551 J:<J0ja[ft*^^14 0li. m*6'7h«J:5' 

yM<^io<r>x:^ jas^rfe^f §-Mo^BJ=3r^4 1 

a . 4 1 b <0*tl6]WlC{i, ^iim^^^£0Sflg4 2 a . 
4 2b *J«l83g^§/xTt5 •) . MM^Ii<i35l|-r-S. J: d 

[ 0 1 5 6 ] i MMfflg^cT), ±ia=^tt<0^4 2 
aatX4 2 b*ii^[fij-r-&ae^*''^3g«««4 6 hts:->X\^ 
.I<0*g^«4 6ti. jSaT«|3t$il/i?SftliJlS4 

3 1 T V . -jmm^'7)wmmm<m^^ 

m4 7 izli . ^M^$SiS4 3 ^Htf J: d S:JJ-TM4 4 
ESSiiTV^S. iTt, — Sr<o»K4 1 bcoJ-HWcoBtc 

;PA4 8*<, m^Bmm4 3izMm-t^m^bm^M4 

'Sr^^tt'. «ffi4 2 a, 4 2 b±(C^»^)S2aufiei6liei 

[01571 ±ie— St0^4 1 a. 4 1 b<04SgB{±£^ 
-;W4 5t=J:r)TfliS'9-^*>$tiTj3'9. KMa«4 1 

a, 4\.\i<rmz\t. z.ixh<r>^\-/y^mmthx^ 

[01581 5^:tc±ffi?RS^^^F«S8Ji:6r^(cov^-C 

[0159] S«4 1 a . 4 1 b±lC-eiim. 

Mx.l^xy^•>y:5'a^Cj: D I TOJK$r2 00 0:t>'^;^h 

<OjlHj«fii 4 2a. 4 2 b S: ^ix^fim^-t h . ±ia« 

^<r)^m^zmix:ti\^i^W£ f ^mmz^WLx-h-^x 
[0160] ixtc. ±is^nm&i:mdx o g^ji. 

ixj^^L, ^t>i,z;icr,±(,z. gE(*i)l (H^j^-ti-f ) ^--^^i. 
-mj^B^L, m\^mt,zMLX-t-( oy^^izX'yii^yi}^ 
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(0161) Z<^J:oiz!mt:mLt:mmi4 1 a . 4 
1 b $r . ■?-fl.-?fl.OS031;^4 2a. 42b 

-4 9 ^rUtfliL. ^4 1 a , 4 1 b«4!8a5S:i.'-;P« 
4 5(c i 9 jWi')-^*5-»*-C«^fflJRfl-lr;l-4 0 Srf^-T 

[0162] icT) J: 5 t3tTt#^>ttJt**ffl-fe;W4 0(0 

[0163] ±le?a^^EJt LT«S, fifSfcOTN^- 

[0 164] «?(i.{f, (S-8 1 1 ) ^3% 

mtinL^ZL I -44 27 <0STNffl|g 

rugacure651 (^A^y-f^— ^tffi) ^SrfflV> 

mmmim\>^^z kn^x-h^. 
[0165] mz. a^ffl-fe/i.4 o(r>^[-m-k. ±im 

m^fi^m<nmLi,z\±^ m^mLA3'cmi±<m<7)m. 
m^z^'^x^ftm^j:ii<7)x.^)v^-mmiM^^ < 

[0166] zcom^m^mm-^^ui. -mtt 

mm. tr^ii. ^mmFizx*)mm^m.u^'±x . m 
mmiZTm^a^m^^^^h. m^tLxa. w 

^sit*>'t'#. ^cr>mMi^Lm^ii^Mx\ mumm.^ 
[0167] icT) J: a i,zji^)i-^-^^:{fit:mm.mz 

^^■t&ZtizX *) , «^ffl-fe;U4 0 iz&X^titm 



i*)-cM2ifcL<i4<Sia (0* ciaiT) tx. imi-^co 
imtLw tfz. m^m^. m^comm&i^i^iz 
i^±^-\t&rzMzmMiiL<imi&(.o' ctiT) mm 

[0168] tfz. m^-^f\^^mm-6mcr>yjmt lx 

(4 , V- i^'X h^i&tttffijgi&fflv ^f^JJ^ Ml y y 5 7 «i 

^o^jtas {wmMM[:m(omi) izm^-rt. z 

ZX\ LT*±OFPR-8 0 0 {MMm 

m^. mx.it. =7)\^m ( s - s 1 1 ) ^ sxmwL 

t:SV^(i3Sllt-SJ:-5t:, 'j^X'htaiy.^—^-^it 

m^mLA 3 i:i«t5J-^^J^4 4 i:*iffScO{aa 
lcaS*l?Wtc:}B^$^uttmmK«4 la. 4 1 biOlBI 

[01691 ciioi a \,zvxiim\^tm.^^iv<r>-'-}j<r> 
m^A 1 b±tcfi;ffili7-f;WA4 SSriEa-r-!., ZZX 
mmm.y A )VKb LTJ4, ±^L/sllMiOje® 1 
3-c*L!ttiOtfOV^-fix;&-2:fflv^^. i/s. mm.y^ 
fl'AA 8Xii. m^m-^)i-A Ocr,-m^=FM4 AlzMm-f 

^^^bm^BmrnAsizMm-t^^-^bx-'j ^r^-^a 

[0170] (si]5fi^j6 ) mz. TmmcnmmA cornea 
mm^(r)mi^m^xm^<o-mimi&me b txmp^t 
h , ^mmmex'M.. sTi^m^^m\^tzmw7 h u ^ 
:^mms^7m'^iiZ':>\^xmemmi s-ffl^^xsiBW- 

[01711 a*ffl-b/l^4 0 ^mWL'rh-1i^<r>mBLA 1 
a. 4 1 bfcLT70 59;<f9X (^--V^ttl?) S: 
fflv\ ;co»;^(ciTOSrxyt>y^^(cJ:>9 20 00 
^y^/Xho-AttfflLs ITOmfii4 2a. 4 2b& 
^^T-miiif@(i2 8 0/^m, SfiiOffi 
aP^Hii 20/;tmi:-rS, ^ Offi««i?)^|g±t: S i O 

zcommmma/^^'j ^ ^ KoiBrsiM (ek^-t ) i 
[ 0 1 7 2 ] m-n<r>wm^i.zx^-^-A 9 & 
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[01 733 zcTiX oi>zjmLfcmmm-t/u40(r>—i(t 
[ 0 1 74 ]^-f . msktm-^-ik-^com^trim 

[0175] ^mmmex'ii. mmm(^mm<7)^m^^ 
i:^mt L . z <o^mc*f LTes ^^±>-^ y a- 
h-^x^^mm-mizmmL. z^yith^x9^i\-L 
xm-m^m^m^MzmM-rh . ^co t ^ mmtmii 

^=f-^^W.^^h C k ifiX% s . 

[0 1 76 3 -eLT. muzTFmonz. ±.w!mvfz 
^m-^)VA o<r,--fj<rmmizw^my ^)vaa smf 

14 1 h^ymSiaXWiML. *S^ffl-fc;l'4 0<0 

m)j<^mmizmmL i a i a&i/^RtHs 1 4 2 ^jiisiM 

iaTEStT. rS^^S^^l 4 0 a?rf#?., CliT', 
±ie{afflll7 ^ ;PA4 8 1 LTti, ±iBII)teiomi 1 ~ 
3<7)v>-r^icoffijicotio-ct iv^ iit. '^'Stjsb 

7 -f 1 1 1> CiEa LT t J: u ^. 
[0 1 773 C:«Ojffift«35^l^l4 0a<OC I E (ffll^ 
M^-BSH^ : Commission Internationale de I'EcIaira 
ge) cofeaJpt=*-:i<BBJg[LV -feSa*. b'^M^L 
Jtfc^:-?), L»=45, a»=3. 0, b' = 3. 2rfc 
-yt:.. ll9{i±ieLV a*, b* tfefgoKf^S-^-r. 

a* , ii{WtC|?feSl/"-etOfflifet:*riBt-.SfeJK b ♦ & t -5 

mmm.-)5\p\(7Mf.znm'h i> tr>xh h . 

[0 1 7 83 ico#^co3jyh7Xh?:iSSLi^v!tc:^ 
7-cfeo/i. CLOfg^^tJaTtieat^tJtiKfi^itifciK 

-r-St, BflSSti:, {4ffl^7-^;PAS:*IS!ffefia|(7)J: ate 

15 o ifim^ <^-^tz. t tzm^'&ims.meiimm^ztt e 
[0 1 793 (^ii6W7 ) *^0im±. a^co{4fflii 

[ 0 1 80 3 iitii, #fSH^B*^Si^c7){affiM7 -y;!- 



t-^^'m^izMm-ti>^^t<r)mx'<7iu ^-r-v-a ^ 

[0 1 8 1 ] -e-LT. #?aS^S^^tc-ov^T-ec^8BS 

[ 0 1 8 2 3 0 1 1 <±. JJE#}ffia^^i^tCOl . 

-r- 3 ym<^t . C I E ofeSJtl(:S-c^ < BHJS L* 
iOffltcora^Sr^LTtsO. Cicoai l*>^>. ilBiOi 

ig>;^x-v-gyfi<r)p;5:^|pl , |^ 2 <0^ftg^-C<7) U 
rJ'T— i^a yScDMA*. i5{af9 0 nm~-8 0 0 nmO|g 

[0 1 833 (^^J8 ) mz, ^mcomMAcom^ 
St cor*)?.. 

[0 1843 *«5ftWl8-C{i:. 'J ^'x-i- a y^*^:^fiff 

06. m8i:m^-^xmm-th. 
[01853 Hsicfcv^T. m7 tm-^itmmme 

m'f-x. z<7)m^^m^iA o bxn. m^-^^\^A o 

aSrfiB^-f ^C0^:K4 1 a, 4 1 bWi7 0 5 9;^f 

m^m<^m^z. ±^m<7)mm i ^rv ^ u 3 ts^ 

[01863 ^^m&m(0m&-kJU4 0 aco^jtrn-feX 
6i:R«-ca>4. 

[0 187] -5- LT, ia8-C*^J:3{:, i^MLt^m^ 
•fe;U4 0 acOS®fc^*l'fil®3teMl 4 1 a&X/l A 1 

b srjgfigt . ^ (i>i,zMmmLi A 1 a.mizRsmi a 2 

[0 188]5rtJ. C:oSg*ftM8t=t}V^Tt. 

tT . U T-'-i/ 3 yft^^^-gPT—S-C*)-?. {afflux ^ 

[0189] Hcom^Bm^^l A 0 bc7)±iec I ECO 

a*. b'SrSy^LTtt^-!.. L*=46. a* = 
2. 9. b* = 3. 3X$>'>fz, trz. Z.<rm^(r>uv 

Y^:KV^m&l.tzhZih8X'h-ifz, :i<n'^m8<r) 
m^^im=t 14 0b ^\:yT\zmt\^fzVcmm 1 cqjss 

M««I<?5J; 3 t:©Hltt J: -?T 'J ^-r- v' a 
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[0 190] (itmil) z<7iimmizmtm^nm 

Rum. m/v^'7'~i^3y&ifi-^mzm'ox-& 

[0191] >^<7)it|g^J<7)?gB^B^S^-C<4, 

immzm\>^n^t:m.Lxi3 *) . ^^w*< mi. 

•S-fJ^LittC:^. L»=38. a» = -18. b*=- 

fzb:L^5X'$>-of::. zcoimmimmme . atim 

[0192] (siMco^^® 5 ) mz. ^wmmmcm 
mm 5 11,12 fc:*rjs-rs ^(r>xh s . 

[ 0 1 9 3 ] la 1 0J4, *%HgiOSItfi(0»^5tC<fc SJffi 

■ti>-n(^WSL5 1 a. 5 1 h<^Wi\,z\i. ^mJi5 
fctRftfSiS 5 4 1 *ii;a$ttT J3 O . 5 9 

[0194] ^3t. -««0*«5 1 a, 5 1 bO^S^^SE 

m«g5 2a. 5 2b*i|g{t^>ixTfeO, -^rcoa«5 1 
a^C}^^$i^/c31B««fii5 2 a fcflli:^C0SK5 1 b tcjg 

WL^tit^mmm 52b t(4, ffist^^ig-rsifc^. <i 

[0195] ±ie^gHBmffi5 2 a. 52b t^mS 
5 9 fccoiaicti. «m«ei»ll^:iei6j|l ( t ttCH^-y: 

hiiK ffil*]li^«5^m«5 9llfc:fi[it$-^^tt® 
-CJ^fiK^ixTV*-!.. —*f (7)^:^5 la, 5 1 b« 

d ■^cOii'^i < i: 4, -^r 5 1 b <4 , Wm^W^^ 5 1 ±tc 

t ?fi&fB«i^ 5 4 iz^m-tm^tx-m^j: t=^t 

[0196] z<^mm(7)mm 5 -cti, fi-^ttjsaji 5 5 

a. m-i/H^mm 5 3 t^m-r ^ ss^Ji- i: jga^Biaii 5 4 ic^ 

[ 0 1 9 7 ] iXC, dOi a tcm^^tf^mtiE^ h 'J ^ 



[0 1 98] *-r, — *tiO»g?5 1 a, 5 1bc7)o*.«^ 
c!'-^<bi> -:6-coa«<o*f*:|[P^ 5 1 ±fc. ?gS^J^ 5 
4 fc*rjS-^S J: o Ui^'X Ml 5 6 SrStflfi^tcJ^fK t . -5- 

co^ik^m^zm-^mt^Bmrni: ^(Dmm*immz^j:^x o 

mm-^ . ZtliZl *) . JSh^b®^ 5 4 5 3 

[ 0 1 9 9 ] ^ris, zcom^&m&m s 5<^m\mk\,z-:> 

v^T«4, ±M<r)i.o\,zmmzii-oxm^<r>mti:hmm.b 

■ti>-mizwi io-r. mm<omm 2 , 3 tc* L;t ± a 

[0 200] C:<DJ:a^U^'-f-i^g>'«S'«WtCJ:-? 
=5r< 1 1-*0««5 1 b t UTfflv^^, 

[0201] .r (oig, tfrES^ftJg^B* 5 5 ^-i- 
tps«{4, ±.^Ltz&.m^y ^)VAj^mm-^)i^nizm^ 

a, 5 lb<7)•3•fei!''•^:<i:^>-:^^<OSM5 1 bi:LT*> 
[02 02] C:C:T'S^5 1 a, 5 1 bcoa*)COfc'^A> 

[0 2 03] C:<5Di:a^ca«5 1 a. 5 1bc0^ffl±lC 

-f-nm, 0iJx(fx/N- y:J'ffin:J: 15 lTO|i^20 0 0 

^ y i/X h n-AtOU $ (Ctt« L . ^«iO®BJSffi 5 2 
a , 5 2 b Sr-eitmfl^^-r^S . iMt^m^t LX 

[0 2 04 1 <5:C, idle, 
xvN-.y^^t;:j: y)mMJmmt:^1X^1X<omWLlizWM 

[0205] Z.<r>im(7mmLS la. 51b S-@BB« 

figs 2 a. 5 2b*<s:vHcit^l.J:5CMl^$1i-T^ 
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[02061 ISm^m. LTJ±, «g3lWTN^:- 

[0 2 07] mUi. (S-81 1 ) Sr3% 

^JaL7tZLI-44 2 7 COSTNfflM 

^iH^&W2:^^-C'V^Ti^ iv^, LT{± I 

rugacure651 (^>'^'7y-f=¥— ttS?) ^^fflVi 
S 3 i: h . t fc^ffl-fe/l^ 15 0 i7)^h^?±A7L 

[0208] m.^^}v<r)^\-m>t^t:. . ±.tm^Mm 
f.zmm-^j:)i<^^^'m^h . :icr)}^^(r>±ifmt^ix 
mcr>mL^zit. mi^mis 3xmsL±.<r>^<^mi^zit 

[0209] ^Lcnmmimm-^m^iizki. -mt l 

X. ydtY'7:^i'X'WtLtt*), iTom(D^mW^ 

mm, tfz^f^mmz};i^mm^m.^^^x. 
mi.zm.mtm.'Hi^^^^'^i. ptint ltu. ^mt 

hztif:x%, ^<nmt&M\i^MX\ mui^^m 

iX'COmSA^mji^ 1 0 mW/ c m2 1 ^i,f4aT^f d . 
[0210] CliO J: o l=x^.;i'df-ggjg^^p^atRWtc 

Lxm9[mm-^^'>tz%^\,z\i. ^^-yy^ra 

iai.t<«±ffi?a (0° cWT) t.x\ ^i%^6(D±mt 

^^f^Mzm.i&hL<i±i&i§L {0' caT) nm%Tx 
[0 2 11] tfi, mi'B-^)i'i:m^-thB'\(7)jjmt lx 



nmcomm immmmj^\-<omii) (,zm&-t^. ^ 

zx. uyxh^tfft LTtiOFPR-soo 

m^B. mnt. ^tvm ( s- s n ) ^sxmmL 

y^ZLI-44 2 7 (;'<;k^ttl8) 2r±IS-:fircO^« 
L, i^->vmzX'>x~:^cn^±izm^'^^, -eco 

*S«. 5 3 1 5 4 i: *iffiSc^fiitllC 

^«?6^tC?g^§it!t^it3&^M^5 1 a, 5 1 h(nmz 

fm^ix-hztizi-xh, zzxM. 4%^mz\m^ 

^^535:. i^mz\,±mikmm 5 4 5:J^Bg$-lirl> . 

[02121 I Tomm^m.\m<n^mw-'^mmik 

[02131 ::cO*SISfi«0?g«5 fcj: SJRa^S^i'O 
CIECOL*, b'S-M^tTtiiCl'^.. L*=4 7, 

a* = 2. 8, b* = 3. OTa^-Ji^c. ^Jt. ClcOfg^cO 

nvy^T.Y-^m&Lfzhz^sxh'^tz. z(7im=f^ 

U) ^^mm<7yXo\,z, U^x-^'3>'^J*mcJ;-5 
[ 0 2 1 4 1 ^fc, *ltSfecr)JgS 5 i 

<ogimfflB{4JtlSflaii ^wm:^tt^i><r>k\mmv 

<,mWMSi,zXhii<r>X^^ 0 . 1 v^gTLTv->y::. 

t<Dmzm^'m.^i}Ht^Lx\'^h<r>i,znL^ ^(ssitfe 

mi,z\i, m^m&ikmifi^L-^j:\^i)-hxhi>. *^*t 
cr>mm5coxdi,z. mm5 1 bf*itc^^T'*.^s-^ 

[0 2 151 

im^co^mi mi<7)x o iz:^?t^ (mmm 1 ) izi:ti 

{f, im^iy ^ )UJ^^mmizj:^xm^t>m^j:hmikt 
Lfz<Dx, y ^j\^j^ff^x'*ji^f-i^3ym.cr>m^hmm 
irmmizmm-^ztt^xt^. icoj:d^{afflii7^ 
/i'^^. ^^izmij^m^bmijmmcommi)'^ 
-f-hXd^^u^Mzmm-rtiif, -tfnt^xmrny-tjuj:. 

[02161 (mm2 ) tciiuf . mmi:ma 
mztajLLtzmRmzm-^m^mm^m^L. co^^ 

(om^j:himmy-(ji'2:^i:tsmzmfSL-rhztti^xt 

[0217] *?|B3 (if*Jg3 ) t:J;ix(f , SfitttlHI 
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[0218] :^^m {m^JMA ) {zxtiii. mm^^zm 

^ ( 7*^X^ -/ ^ 7 ^P-i. ) tC** L^^Wt= H 7 >f 7 

[02191 (K^JIS ) t iittf. efflux >f 

5lSI8i: S^^telili: <7)miZ^ t -& U ^'x- a y»<7)P^r 

[0220] (if^JBS ) tcifLtf . fifflH^'f 

/WixtCiJV^T. |glf0«^fclg2C0fflJSt«0iafc±fcS 

U f^-v- a ^-icOllSrt J{3r 90nm~800nmtL 

ib^&mmy-! }\^i^^m^m^'pm(^^^m^'f-iz 

[0221] *5|HH (it^JS? ) tzj;ix(f , 
^ L . i ««,^-Cil«-^ttJSfB«^4 J a-^-r cfc d 

0 efflux yi'A^'tc'j i^'T'-i' 3 y&com^^mm^ 
s. 

[0222] ^/i, 7=j-h:?o5-yj?^^S:fflv^jtk^ 
7 :}- b o S -y i?*^<offl3tS14fl:i:a-&tt?e[a 

i^B^-r^zttmmzmiX'h^ti^. ^'^■^^m^m 
hAcoh tiibmm<rmmz^i^fz^mx'm^^ 

[0223] *«BB (lt«Jl8 , 9 ) Atlff. 

mmz^^mi.zmii'&mx'-hh^'it^mm^^r^ i 
izmti. xmrnizi^^rnx'S) h . 

[0224] *3%Bfl 1 0 ) {zXixit. &M^y 



^ )\^M.^m--n<r>wm><zwMLfz<^x\ m.&^j:<th 

iBESas^^ Srfm-r c: t ifixt% S . 
[02251 (H^JI 1 1 ) tC intf . JKb^b^^ 

[02261 *«HB 1 2 ) Atijf . ±.smm 

ttjsftst:: J: "9 . wmwm(r>m^{iznmthm'^b . 
mmmmi.znmth^^tx'') ^^-i-^yA^m^j: 

ym.<r>m^j:hmA^^'±x. mmzmL^^bmm 

bt'^X'^h. 
[@S<^fS#^riJiB9] 

[011 1 iz X twmy 4 f\^-u<r> 

m2n.mm&y^)VM.<nns^mt:mmthizib 

[03] ^%m<^mmmm 2 i s ttfflu 7 >f /i^aco 

[04 1 ±xdMm<r)mm2<nm^my ^)iJ^<^mijm 

[05] ^w^<r>mmmm 3i,zx^m^my^ fi-j^R 
v:^comt:}jmiz-:> V ^xmm-tt j^ctfx^srs* § , 
[m6]^^m<omm(nimm4izim^^'iFer>m 

imi] ±iimu(7)mm4<7)Mi^mx'f>hmmm6izx 
[08] ±xdmm<:rymmA<^^mx'hi>mMmsi,zi: 

[09] m^am^=Fcr>ciRizm--s<^sm\^'. feae 

[0 1 0 1 -^^fi(nmm<mms\,zx i,m^m^=f-<r> 
mm^^-tmmx'h^ . 

[01 1] JcsmM,(r>mm.A<r)^wmrchhmmmi h 

SToy rJ'T-'-i^ 3 ym.(m:^^i.x^LtM^(^m 
B^B^jj^S^ (^lov %T . ^ y ^ X- V- 3 y M<7)Jg t , #M 
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lla, lib. 21a. 21b, 31a, 31b fi; 

12a, 12b, 25a. 25b. 33a, 33b, 5 
6 

13a. 13b. 22a, 22b, 32a, 32b ffi 

14. 26, 36. 49. 58 j:?.'^— tf— 

15, 27, 37. 45. 57 
18 M^ttipf 

2 3a, 2 3b mmm 

24a, 24b, 35a, 35b 
2 8 JgAiH^ 
34a. 34b TtfiM 
4 0, 40a ^^ffl-b/l' 
41a. 41b. 51a, 51b 



42a. 42b, 52a. 52b 
4 3, 5 4 m^emm 

4 4. 5 3 m^mcm-^m) 

4 6 t^^i^ 

4 7 wnmm^ 

48. 10 0. 20 0 m&^y^f\<J^ 

5 1 

5 5 a-^ttfgsJi 
5 9 m^.^i^m 

10 1 HIP 

102 am 

110. 120, 130 {5ffll^7 ^/UA{tSffl-fe/U 
140. 140a. 140b, 150 m^^^^ 
14 1a, 14 1b 

142 K§m 

2 0 1 JBcS^J^cOt^ -f h^|J&M^§ V>5I5^ 
20 2 mSriH-<Dr- ^ J\^hm'^±^\'^U^ 



[01] 
102 tOI 



[112] 




100 




1* 14 H ^ 

m 




[@3] 



201 202 



-.sis' 



28 



^i^^a ^a^aA 



\ 

200 



[125] 



<a) 



33a(33b) 

/ \ 31a (3tb) 

3S I RaAAAAAA&J I '^^flfVIkl 



1 I s^ f juuuu^u ST S^^ J 32a(m) 




(18) 



#l3¥9-542 1 



CE14] [EI6] 




[073 



imsi 



4tb 1 



41a 



40a 
—141a 
^142 



^14Qb 



[093 [010] 




.60 



(19) #g3T9-54212 



mil] 




0 100 200 300 400 SOO 600 700 800 900 
jRK X2«Kia<Q>J99'-l'3^>S<D£(nm) 



